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SASE at 500 nm
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Electron beam parameters at the linac exit
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First experimental evidence of SASE on February 17th





Energy per pulse vs number of closed sections



Spectral width vs number of closed sections
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Preliminary data analysis
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GENESIS simulations - Including radiation transport
corrections
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Velocity Bunching



Coherent Synchrotron Radiation in bending magnets

• Powerful radiation generates energy spread in bends

• Causes bend-plane emittance growth (DESY experience)

• Energy spread breaks achromatic system



Velocity bunching concept
If the beam  injected in a long accelerating structure at the crossing field phase and it
is slightly slower than the phase velocity of the RF wave ,  it will slip back to phases
where the field is accelerating,  but at the same time it will be chirped and
compressed.

The key point is that compression and acceleration take place at the same time within
the same linac section, actually the first section following the gun, that typically
accelerates the beam, under these conditions, from a few MeV (> 4) up to 25-35 MeV.



Laser temporal profile on cathode

rms spot size 300 µm,
 charge 300 pC

~7.5 ps



220 fs

Pulse length versus injection phase 



C-factor versus injection phase 
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Emittance Compensation Study



 No Compression Compression 3 
Bunch Charge  300 pC 300 pC 
Injection phase  0 deg -85 deg 
Beam Energy  140 MeV 100 MeV 
Total energy spread  0.11 % 1.0 % 
Rms Bunch Length  3.25±0.16 ps 1.03±0.10 ps 
Norm emittances x-plane 2.33 ±0.11 um 1.74±0.05 m 

4.33 ±0.83 m 
solenoids off 

Norm emittances y-plane  1.3 ±0.053 um 1.44 ±0.03 m 
6.06±0.40 m 
solenoids off 

Solenoid field  0 Gauss 400 Gauss 
 

Measurement results with compression 3



Long Term Stability
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        Velocity Bunching      - THz - Laser Comb

SASE -                            Saturation     - Single Spike - SEEDING

2009 planning



THZ @ SPARC
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La collaborazione Sapienza-Roma3



SASE Single Spike @  700 nm
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SPARC energy upgrade



Ti:Sa Regenerative amplifier
800 nm - 2.5 mJ – 1 kHz

+
High order harmonics

400 & 266 nm
+

High High order armonics order armonics in gas:in gas:
266, 160, 114 nm266, 160, 114 nm

High Energy High Energy 
Short durationShort duration

Spatial and temporal CoherenceSpatial and temporal Coherence

 





Laser Comb



Laser Comb: a giant microbunch instability

 



THz source

THz radiation can be easily produce by means of CTR

It is difficult to put high charge in sub-ps bunches

A laser comb structure in the longitudinal laser profile can solve this problem



Plasma wakefield coherent
excitation



SPARC energy upgrade



S-band
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•SASE Saturation and Harmonics

•VB Higher Compression ratio

•Flat Top and Blow Out

•SASE Single Spike

•THz radiation

•Seeding

SPARC next runs


